Last generation of amino-bisphosphonates (N-BPs) and cancer angio-genesis: a new role for these drugs?
Bisphosphonate (BPs) therapy has become a standard of care for patients with malignant bone disease. In addition, preclinical and preliminary clinical data suggest that BPs exert their direct or indirect antitumoral effects on cancer growth factor release, on cancer cell adhesion, invasion and viability, on cancer angiogenesis and on cancer cell apoptosis. Here, after a brief analysis on clinical indications, on the last generation amino-bisphosphonates (N-BP) and on biochemical pathways as molecular targets of BPs, we will discuss the molecular mechanisms of these antitumor effects. Recent evidence suggests that part of the antitumor activity of bisphosphonates may be attributed to an antiangiogenic effect. For this reason, we will analyse all the in vitro and in vivo preclinical reports and the first clinical evidence of anti-angiogenic activity exerted by this class of drugs. Several patents have been reported in the review, considering the recents activities observed for these drugs. Taking together all the major results obtained in the described studies, it is possible to affirm that BPs, particularly zoledronic acid and pamidronate, could potentially represent a very powerful tool for angiogenesis inhibition leading to a better control of cancer growth and progression. The translation into the clinical setting of the preclinical evidence of an antiangiogenic power of these drugs is becoming an imperative need and should represent the objective of future clinical trials.